
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - Deep Portland Pit Overlap

INPUT BLOCK

INFILTRATION Total Drainage Area: 24.91 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

Calendar Year year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 4.5 9 9 9 9 9 4.5 9 9 9

Barren Rock Backfill Added tons 36,330 320,241 131,151 -180,000 -306,974 270,000 0 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 982,702 982,702 982,702

Cumulative Backfill tons 36,330 356,570 487,721 487,721 487,721 307,721 746 746 270,746 270,746 270,746 1,253,448 2,236,150 3,218,852

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

813,683 813,683 813,683 813,683 406,841 813,683 813,683 813,683 813,683 813,683 406,841 813,683 813,683 813,683

WATER:ROCK RATIO Backfill B tons 36,330 356,570 487,721 487,721 487,721 307,721 746 746 270,746 270,746 270,746 1,253,448 2,236,150 3,218,852

Water C A x conversion factor L 23,040,923 23,040,923 23,040,923 23,040,923 11,520,461 23,040,923 23,040,923 23,040,923 23,040,923 23,040,923 11,520,461 23,040,923 23,040,923 23,040,923

Rock D B x conversion factor kg 32,957,641 323,474,953 442,452,704 442,452,704 442,452,704 279,159,451 677,177 677,177 245,616,995 245,616,995 245,616,995 1,137,109,254 2,028,601,512 2,920,093,770

Annual Water:Rock Ratio E C / D L/kg 0.699107 0.071229 0.052075 0.052075 0.026038 0.082537 34.024957 34.024957 0.093808 0.093808 0.046904 0.020263 0.011358 0.007890

Cumulative Water:Rock Ratio F E + previous year F L/kg 0.699107 0.770337 0.822412 0.874487 0.900525 0.983062 35.008019 69.032976 69.126785 69.220593 69.267497 69.287760 69.299118 69.307008

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 1.3396412 1.3688090 1.3888317 1.4078911 1.4170914 1.4449497 3.1937797 3.7133880 3.7145077 3.7156261 3.7161849 3.7164262 3.7165615 3.7166554

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 1.49102E-02 1.52348E-02 1.54577E-02 1.56698E-02 1.57722E-02 1.60823E-02 3.55468E-02 4.13300E-02 4.13425E-02 4.13549E-02 4.13611E-02 4.13638E-02 4.13653E-02 4.13664E-02

Annual Leached Chemical I H - previous year H mg/kg 1.49102E-02 3.24638E-04 2.22853E-04 2.12131E-04 1.02399E-04 3.10063E-04 1.94645E-02 5.78324E-03 1.24616E-05 1.24485E-05 6.21930E-06 2.68574E-06 1.50519E-06 1.04555E-06

Annual Leached Chemical J I x D mg 491,405 105,012 98,602 93,858 45,307 86,557 13,181 3,916 3,061 3,058 1,528 3,054 3,053 3,053

OUTFLOW Water Out K C L 23,040,923 23,040,923 23,040,923 23,040,923 11,520,461 23,040,923 23,040,923 23,040,923 23,040,923 23,040,923 11,520,461 23,040,923 23,040,923 23,040,923

Water Outflow Rate L K x conversion factor gpm 11.58 11.58 11.58 11.58 5.79 11.58 11.58 11.58 11.58 11.58 5.79 11.58 11.58 11.58

Average Chemical Concentration M J / K mg/L 0.021327497 0.004557637 0.004279429 0.004073532 0.003932711 0.003756668 0.000572065 0.000169971 0.000132841 0.000132701 0.000132596 0.000132546 0.000132522 0.000132508

VARIABLE



14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

9 9 9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

982,702 982,702 982,702 982,702 982,702 982,702 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4,201,554 5,184,256 6,166,958 7,149,660 8,132,362 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

813,683 813,683 813,683 813,683 813,683 813,683 813,683 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841

4,201,554 5,184,256 6,166,958 7,149,660 8,132,362 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064

23,040,923 23,040,923 23,040,923 23,040,923 23,040,923 23,040,923 23,040,923 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461

3,811,586,029 4,703,078,287 5,594,570,546 6,486,062,804 7,377,555,062 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321

0.006045 0.004899 0.004118 0.003552 0.003123 0.002786 0.002786 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393

69.313053 69.317952 69.322071 69.325623 69.328746 69.331533 69.334319 69.335712 69.337106 69.338499 69.339892 69.341285 69.342678 69.344072 69.345465 69.346858 69.348251 69.349644 69.351038 69.352431 69.353824 69.355217 69.356610

3.7167274 3.7167857 3.7168347 3.7168770 3.7169142 3.7169473 3.7169805 3.7169971 3.7170136 3.7170302 3.7170468 3.7170634 3.7170800 3.7170965 3.7171131 3.7171297 3.7171463 3.7171629 3.7171794 3.7171960 3.7172126 3.7172292 3.7172457

4.13672E-02 4.13678E-02 4.13684E-02 4.13688E-02 4.13693E-02 4.13696E-02 4.13700E-02 4.13702E-02 4.13704E-02 4.13705E-02 4.13707E-02 4.13709E-02 4.13711E-02 4.13713E-02 4.13715E-02 4.13717E-02 4.13718E-02 4.13720E-02 4.13722E-02 4.13724E-02 4.13726E-02 4.13728E-02 4.13729E-02

8.00945E-07 6.49082E-07 5.45623E-07 4.70609E-07 4.13726E-07 3.69109E-07 3.69098E-07 1.84545E-07 1.84542E-07 1.84539E-07 1.84536E-07 1.84533E-07 1.84530E-07 1.84527E-07 1.84524E-07 1.84521E-07 1.84519E-07 1.84516E-07 1.84513E-07 1.84510E-07 1.84507E-07 1.84504E-07 1.84501E-07

3,053 3,053 3,053 3,052 3,052 3,052 3,052 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526

23,040,923 23,040,923 23,040,923 23,040,923 23,040,923 23,040,923 23,040,923 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461

11.58 11.58 11.58 11.58 11.58 11.58 11.58 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79

0.000132498 0.00013249 0.000132483 0.000132477 0.000132472 0.000132468 0.000132464 0.000132461 0.000132459 0.000132456 0.000132454 0.000132452 0.00013245 0.000132448 0.000132446 0.000132444 0.000132442 0.00013244 0.000132438 0.000132436 0.000132434 0.000132432 0.00013243



37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00

2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064

2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841 406,841

9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064 9,115,064

11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461

8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321 8,269,047,321

0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393 0.001393

69.358004 69.359397 69.360790 69.362183 69.363576 69.364970 69.366363 69.367756 69.369149 69.370542 69.371936 69.373329 69.374722 69.376115 69.377508 69.378902 69.380295 69.381688 69.383081 69.384474 69.385868 69.387261 69.388654

3.7172623 3.7172789 3.7172955 3.7173121 3.7173286 3.7173452 3.7173618 3.7173784 3.7173949 3.7174115 3.7174281 3.7174446 3.7174612 3.7174778 3.7174944 3.7175109 3.7175275 3.7175441 3.7175607 3.7175772 3.7175938 3.7176104 3.7176269

4.13731E-02 4.13733E-02 4.13735E-02 4.13737E-02 4.13739E-02 4.13741E-02 4.13742E-02 4.13744E-02 4.13746E-02 4.13748E-02 4.13750E-02 4.13752E-02 4.13753E-02 4.13755E-02 4.13757E-02 4.13759E-02 4.13761E-02 4.13763E-02 4.13765E-02 4.13766E-02 4.13768E-02 4.13770E-02 4.13772E-02

1.84498E-07 1.84495E-07 1.84493E-07 1.84490E-07 1.84487E-07 1.84484E-07 1.84481E-07 1.84478E-07 1.84475E-07 1.84472E-07 1.84470E-07 1.84467E-07 1.84464E-07 1.84461E-07 1.84458E-07 1.84455E-07 1.84452E-07 1.84449E-07 1.84446E-07 1.84444E-07 1.84441E-07 1.84438E-07 1.84435E-07

1,526 1,526 1,526 1,526 1,526 1,526 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525 1,525

11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461 11,520,461

5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79 5.79

0.000132427 0.000132425 0.000132423 0.000132421 0.000132419 0.000132417 0.000132415 0.000132413 0.000132411 0.000132409 0.000132407 0.000132405 0.000132403 0.000132401 0.000132399 0.000132396 0.000132394 0.000132392 0.00013239 0.000132388 0.000132386 0.000132384 0.000132382


